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DRAFT OF SPECIFICATION ASSOCIATED WITH EMPLOYEE'S INVENTION 



1, TITLE OF THE INVENTION 

Architecture for enabling CD/DVD system to use common ECC memoxy 

2. BACKGROUND OF THE INVENTION 

(1 ) Description uf tlic Related Art 

DVD (Digital Video Disc) systems based on a new format were developed in the end of 
1995 to extend applications of CD (Compact Disc) systems as consumer optical devices used for 
the lost two decades. Since the recording capacity of a DVD is approximately eight limes the 
recording rapacity of a CD, video data compressed in an MPEG2 format can be reproduced from 
the DVD. 

Like, the CD systems, the DVD systems include optical systems and servo systems. It 
is needed that Uie DVD systems have cmss-compatibilily enabling the DVD systems to 
accommodate the CD systems so that consumers can conveniently use the DVD systems in terms 
ufa product configuration. 

Thus, a system using common CD and DVD system circuits is seriously required, and 
optimized common circuits must be established to implement a cost-effective system. 

(2) Related Products 

As related products, there are digital video discs-portable (DVDs-P) and digital video 
disc-read only memories (DVD-ROMs) manufactured by Toshiba, Mitsubishi, Hitachi, Philips, 
etc. (ikwi November, 1995). 



(3) Cuiifiguradon of Prior Arr 

In configurations of most DVD systems, a channel decoder for a DVD is separated from 
dial for a CD. Here, tha channeJ decoder is referred to as a "data processor". 

5 

(4) Operation of Prior Art 

Wliej i a disc is loaded a system controller (or microcomputer (Micom)) reads lead in 
information recorded on the disc, discriminates a type of the disc, and sets a flag fad^-flTing a CD 
or DVD mode in a microcomputer register. Then, if the disc is based on the CD mode, a CD 
1 0 data processor is operated according to the set flag. On Ihe other hand if the disc is based on the 
DVD mode, a DVD data processor is operated according to the set flag. 

(5) Problem of Prior Art 

Allhuufch Ihe CD and DVD data processors are separately configured and implemented, 
15 no operational problem exists. However, the CD and DVD data processors can be integrated un 
one chip so thai a cost-effective system can be implemented. Th one-chip configuration serves 
to physically integrate two circuits of the CD and DVD data processors. 

(6) Objects Of Invention 

20 

Therefore, il is an object of the present invention to provide an architecture, which can 
use a common ECC core in place of separate CD and DVD cores and a DVD memory in place of 
a CD memory, thereby removing 2K bytes of an embedded CD ECC SRAM (Static Kanrlnm 
Access Memory), 

25 It is another object of die present invention to provide an architecture, which can 
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accommodate a function of a CD ECC core using only a DVD ECC core whose control parr is 
partially enhanced such that the size of a circuit can be reduced and an LSI (Large-Scaled 
Integrated circuit) can be effectively implemented or developed. 

3. WHAT IS CLAIMED IS; 

A. A CD/DVD system, uimprising: 

an RS ECC decoder for a CD/DVD; and 

an external memory for the CD/DVD (as shown in Fig. 3). 

B. An architecture, comprising: 

a common ECC memory (as shown in Fig. 3). 

C An RS decoder far a CD/DVD, comprising: 

means for carrying out ECC correction for the CD/DVD; and 

a common memory (as shown in Fig. 4). 

4. DETAILED DESCRIPTION OK INVENTION 

Kig 1 shows the configuration of a conventional DVD system. An optical pickup 
reads a disc signal and converts (he disc signal into an electric signal. An RF amplifier amplifies 
the electric signal to output a pulse stream. The pulse stream is referred to as on EFM (Eight to 
Fourteen Modulation) signal. The EFM signal corresponds to an input signal of a data processor 
shown in Fig. 1 or 3. 

In response to the EFM signal, the data processor corrects an error signal generated from 



a charmfil, and outputs the corrected error signal to an A/V decoder in a DYD-P system or an 
ATAPI in a DVD-ROM system. 

Further, the data processor reproduces a Frame Sync signal from the EFM signal, and 
outputs a control signal necessary for controlling a spindle motor to a digital servo. 

The data processor and digital servo described above arc controlled by a microcomputer 

(Micom). 

Function units shown in Fig, 3 arc as followings. 

The KFM signal from the RF amplifier is applied to a PLL, a Frame Sync signal 
detector and a EFM( I ) demodulator. 

The PLL receives the EFM signal and then generates a PLL clock signal necessary for 
demodulating data synchronized with the EFM signal. 

Data demodulated by the EFM(+) demodulator is stored in an externa] memory* An 
ECC unit reads the data stored in the memory and performs error correction fear the read data. 

If the ECC correction is completed, the external A/V decoder or ATAPI reads data from 
the memory in response to a data request, and outputs the read data to a descrambler. 

Dfmiptton of Preferred Embodiments 

Disc uifouiiauon it?pixnluccd by an optical pickup is o inputted as an EFM signal through 
an RF amplifier. The EFM signal is referred to as a pulse train. 

The pulse train is inputted into a PLL, and the PLL generates a PLL clock signal 
necessary for demodulating data of the pulse train. In response to the PLL clock signal, the 
EFM signal is latched and a Frame/ID Sync unit detects a synchronous pattern to generate a 
symbol clock. The generated symbol clock is applied to an EFM/EFM(+) demodulator. In 
response ro The generated symbol clock, the E¥M/EFM(+) demodulator demodulates data of the 
EFM signal to convert 17 bits into 8 bits in a CD mode. The EFM/EFMCt-) demodulator 



demodulates data of an RFM(+) signal to convert 16 hits into 8 bits in a DVD mode. The 
demodulated data is stored in an £CC buffer. 

Where a 4M-bit DRAM is used for l)VI)> a maximum number of 13 ECC blocks can 
be stored in the 4M-bil DRAM as shown in Fig. 5. The reason why a large-capacity memory 
5 capable of storing the 13 ECC blocks is used is because a redundancy for storing and controlling 
A/V (Audio/Visual) data encoded at a VBR (Variable Daia Rale) is necessary for an interface 
with an A/V decoder. 

When one EiM \ block is filled in an EFM block. ECC correction is carried out and data 
after the correction is outputtcd to the A/V decoder or ATAPI (AT Attachment Packet Interface) 
1 0 through the descrambler. 

The EFM and ECC units perform processing operations appropriate for the CD or DVD 
in response to a flag controlled by the microcomputer (Micom). 

Since the ECC has an RS (Reed-Solomon) code based on the following primitive 
polynomial P(x), the JSCC can be commonly used for the CD and DVD. 
15 p(v) = x a +x < tx 3 +x 3 +l 

The primitive polynomial P(X) varies with a code length and a correction range value 

CD;C1(32,28)C2(28,24) 
DVD: PI(182, 172) P0(208, 192) 
20 A common ECC hardware is used for the CD and DVD modes. The common ECC 

hardware can be easily shared by controlling only the code length and correction range value *T\ 

A complicated 2K-byte memory euiitiul circuit (ox intedeavcr) has been conventionally 
required to minimize the capacity of the memory. As shown in Fig. S, the sufficient memory 
capacity (based on approximately 8K bytes) for the DVD can be easily implemented and 
25 controlled. 
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After The RCC correction in the CD mode, CD data is outputted through a CD audio 

pruutss. 

i* i'!ywt * <m B"*'"* FflWfa Of The Invention 

S 

- The conventional CD system developed approximately two decades ago uses a 
complicated interleaving method for an efficient ECC system and optimum 2K-byte memory. 
Further, when a CD ECC is controlled by a miuru prowauuned method to minimize the size of o 
circuit, a function of producing on error locator polynomial is not performed in the conventional 

10 CD system. The I1VI) system equally performs basic functions of llu; CD system. Thus, a 
^-capacity memory and high ECC rote ore required in ihe DVD system. The conventional 
DVD system is based on only a physical integration of the CD system and DVD system. To 
develop an uptimum DVD system, a scvcral-Mcga-bit memory for the DVD and high-speed 
pipelined ECC structure can be used for the CD in accordance with the present invention. Thus. 

15 a 2K-byte SRAM (Static Random Access Memory) for a CD ECC and CIRC (Cross Interleave 
Rccd Solomon) ECC decoder (based on approximately 5000 gate devices) can be removed. The 
DVD system based on approximately several hundreds of gate devices in accordance wifli the 
present invention can accommodate CD ECC functions. 



6 



1/5 




4/5 



o 
5 



co sag 

O S 




<o 

• • ■ ■ ■ - > - ~ 



[1 



io 



W7£ 



o 



o 
en 

Q 



UJ 



MODIFIED 
SYNDROME 
CALCULATION 








o 








to 



CO 



Q 

cc 
o 



3 
J2 



uui 
Q 

§ 

o 

GO 



a 



CD 




5/5 



32.25k 
bytes 



{ 



ECC BLOCK 0 



BLOCK 1 



BLOCK 11 



BLOCK 12 



32 bytes 



13 ECC 
BLOCK 



256 
FRAME 1 



<ECC MEMORY MAP FOR DVD> 
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FIQ.5 : ECC BUFFER MAP FOR EXTERNAL MEMORY(4M-blt ORAM) 
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[TITLE OF THE INVENTION] 

COMBINED DVD/CD DATA PROCESSOR 

LBRTEF DESCRIPTION OF THE DRAWINGS] 

FIG. 1 is a schematic block diagram of a general DVD/CD player; 
FIG. 2 is a detailed block diagram of a data processor of FIG. 1 according 
to the prior art; 

FIG. 3 is a detailed block diagram of a data processor according to a 
preferred embodiment of the present invention; 

FIGs. 4 and 5 are diagrams illustrating memory maps of an external 
memory of FIG. 3 according to the present invention; and 
FIG. 6 is a detailed block diagram of an ECC decoder of FIG. 3. 

[DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)] 
[OBJECT OF THE INVENTION] 

[RELATED FIELD AND PRIOR ART OF THE INVENTION] 

The present invention relates to a combined digital DVD/CD player, and 
in particular, to a data processor. 

A DVD (Digital Video Disk) player includes optical and servo 
systems of which functions and structures are similar to those used in a CD 
(Compact Disk) player. Therefore, in order to offer convenience to die user, 
there have been a demand for a DVD player compatible with the CD player. 



FIG. I illustrates a schematic block diagram of a combined DVD and CD 

- l - 



payer according to the state of the art. As illustrated, a spindle motor 12 rotates a 
disk 10 which is a DVD or CD. An optical pickup 14 reads an RF (Radio 
Frequency) signal from the disk 10, and an RF amplifier 16 converts the RF 
signal read hy the pickup 14 inlu a pulse stream, to generate on EFM (Eight to 
Fourteen Modulated) signal. A microprocessor 20 sets the DVD/CD player to a 
DVD mode or a CD mode, according to lean-in information received from the 
RF amplifier 16. A data processor 18 processes the EFM signal according to the 
set operation mode. 

FIG. 2 illustrates the data processor 18 according to the prior an. In 
operation, the EFM signal is applied in common to a phase locked loop 
(hereinafter, referred to as PTJ.)24, a DVD data processor 26, and a CD data 
processor 38. The PLL 24 generates a PLL clock in synchronism with the EFM 
signal. The PLL cluck is used for reproducing data recorded on the disk 10. 

If the microprocessor 20 sets the DVTJ/cn player to the DVD or CD 
mode according to the lead-in information, one of the DVD data processor 26 
and the CD data processor 38 is selectively driven. 

The DVD data processor 26 includes a frame/ID (Identification) 
synchronization detector 28, an EFM+ (Eight to Fourteen Modulation Plus) 
demodulator 30, an RS (Reed-Solomon) decoder 34, an external memory 32, and 
a descrambler 36. The frame/ID synchronization detector 28 detects a 
synchronization pattern from the EFM signal to generate a symbol clock to the 
EFM+ demodulator 30. The EFM+ demodulator 30 EFM+ demodulates the EFM 
signal according to the symbol clock, and stores the demodulated data into the 
external memory 32. If the demodulated data stored in the external memory 32 
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becomes as large as a ECC (Error Checking and Correction) block size, the RS 
decoder 34 reads the demodulated data with the ECC block size and RS-dccodcs 
il to oorrea errors of Ihe data. The error corrected data is stored back Into the 
external memory 32. The descrambler 36 reads the error corrected data stored in • 
the external memory 32 to descramble the read data and provide it to an external 
ATAPI (AT Attachment Packet Interface). Here, in case the DVD/CD player is 
set to the DVD mode, the descrambled data is applied to an AV (Audio-Visual) 
decoder. 

The CD data processor 38 includes a frame/ID synchronization detector 
40, an TCFM demodulator 42, an internal memory 44, a deinterleaver 46, a CIRC 
(Cross Interleave Reed Solomon Code) decoder 48, and on audio processor 50. 
The frame/ID synchronization detector 40 detects the synchronization pattern 
from the HFM signal to generate a symbol clock to the RFM demodulator 4? 
The EFM demodulator 42 EMF-demodulates the EFM signal according to the 
symbol clock. The demodulated data is dcintcrlcavcd by the deinterleaver 46 and 
stored inlu Ihe internal mernoTy 44, If the demodulated data stored in Che internal 
memory 44 becomes a predetermined size, the CIRC decoder 48, reads the 
demodulated data from the internal memory 44 and CIRC-decodes it to correct 
errors of the data. The audio processor 50 processes the error corrected data. 

As described above, the conventional DVD/CD player is constructed to 
alternatively drive one of the DVD data processor and CD data processor 
according lu die set upcraliuu mode (DVD mode or CD mode). 



[SUBSTANTIAL MATTER OF THE INVENTION] 



As described above, the conventional DVD/CD player includes the DVD 
data processor and the CD data processor separately, and drives one of them 
according to the set operation mode, which results into an increase of the 
complexity of the device as well as the manufacturing cost. 

Tr is therefore an object of the present invention to provide a combined 
DVD and CD data processor for use in a DVD/CD player. 

[CONSTRUCTION AND OPERATION OF THE INVENTION] 

To achieve the above object, there is provided a combined DVD/CD data 
processor used in a DVD/CD playcr.Thc DVD/CD data processor includes a 
PLL for receiving a pulse stream input to generate a PLL clock; a trame/ID 
synchronization detector for latching the pulse stream according to the PLL 
clock, to generate a symbol clock; a demodulator for EFM+ demodulating the 
pulse stream according to the symbol clock in a DVD mode, and EFM 
demodulating the pulse stream according to the symbol clock in a CD mode; an 
ECC demodulator for error-correcting input data according to a predetermined 
code length and error correction range, the predetermined code length and error 
correction range having different values in the DVD and CD modes; n memory 
for storing the demodulated data to provide the ECC demodulator with the 
demodulated data stored therein; a descrambier for descrambling the error 
corrected data stored in the memory, in the DVD mode; and a CD audio 
processor tor processing the error corrected data stored in the memory, in the CD 
mode. 

- 4 - 



A preferred embodiment of the present invention will be desciibed in 
detail, and it should be noted that (ike reference numerals denote the same 
components, and a detailed description of known function and structure of the 
present invention will be avoided if it is deemed tu obscure the subject matter of 
the present invention. 

A combined DVD/CD data processor according to the present invention is 
applicable to the LiVD/CD player shown in FIG. 1, and the miuroprueessoi 20 



provides the DVD/CD data processor; 
ihe DVD or CD mode. 



with mode setting information for setting 



Referring to FIG. 3, the DVD/CD data processor according to the present 
invention includes a PLL 52, a frame/ID synchronization detector 54, an 
EFM/EFM+ demodulator 56, an external memory 58 consisting of a DRAM 
(dynamic random access memory), a descrambler 60. an ECC decoder 62, and a 
CD audio processor 64. 

The PLL 52 receives the EFM signal from the RF amplifier 16 to generate 
a PLL clock for restoring data, in synchronism with the received EFM signal. 
The frame/ID synchronization detector 54 latches the EFM signal according to 
the PLL clock, and detects frame synchronization and ID synchronization signals 
to generate a symbol clock. The EFM/EFM+ demodulator 56 selectively 
performs EFM or EFM+ demodulation according to the mode setting 
information generated from the microprocessor 20. That is, if the mode setting 
information indicates the DVD mode, the EFM/EFM+ demodulator 56 EFM+ 
demodulates the UVM signal according to the symbol clock. On the contrary, if 



the mode setting information indicates the CD mode, the EFM/EFM+ 
demoduJator 56 EFM demodulates the FFM signal according to the symbol clock. 
Such demodulated data is stored into the external memory 58. 

The external memory 58 has a memory map as shown in FIGs. 4 and 5. In 
Ihe DVD mode, the external memory! 58 has B F.CC blocks each having 32.25- 
Kbytes to store 13 ECC blocks, as shown in FIG. 4. The external memory 58 is 
such configured in order to provide ji VBR (Variable Bit Rate) control margin 
for interfacing VBR coded AV datajwith the AV decoder. In the CD mode, a 
specified part, i.e., 32bytcs x 256 frajnes, of the external memory S8 is used, as 
shown in FTG. 5. 

X 

t 

Referring back to FIG. 3, the £CC decoder 62 reads and corrects Ihe data 
stored in The external memory 58 according to the mode setting information. The 
ECC decoder 62 has a construction as shown in FIG. 6. 

Referring to FIG. 6, the ECC. decoder 62 includes a syndrome generator 
6fi, a modified syndrome calculator 68, an erasure constant generator 70, a 
modified Euclidean algorithm 72. a Chien search and error correction circuit 74. 

In die DVD mode, the syndrome generator 66 sets a code length and a 
correction range to PK182.172). PO(208,192) and thereafter, receives data from 
the external memory 58 to generate a syndrome polynomial S(X). In the CD 
mode, the syndrome generator 66 sets the code length and correction range to 
Cl(32.28). C2(28.24) and thereafter! receives the data from the external memory 
58 to generate the syndrome polynomial S(X). The generated syndrome 
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polynomial S(X) is applied to Hie modified syndrome calculator 6R. The erasure 
constant generator 70 is provided with an erasure flag to generate an erasure 
constant a k to the modified syndrome calculator 68. The modified syndrome 
calculator 68 receives Oie syndrome polynomial S(X) and The erasure constant a" 
to calculate a fomey syndrome polynomial T(X) and an erasure locator 
polynomial E(X). The calculated fomey syndrome polynomial T(X) and erasure 
locator polynomial E(X) are applied tj> the modified Euclidean algorithm 72. The 
modified Euclidean algorithm 72 processes the Fomey syndrome polynomial 
T(X) and the erasure locator polynomial E(X) based on the modified Euclidean 
algorithm, to generate an errata locatbr polynomial W(X) and an errata evaluator 
polynomial C1(X). Tlie Chien search |ond error correction circuit 74 receives the 
errata locator polynomial W(X) anjl an errata evaluator polynomial D(X) to 

correct errors of the corresponding data and store the error corrected data back 

i 

into the external memory 58. 

i 
i 

Since the primitive polynomials for error-correcting the DVD data and the 
CD data ore the same to each other, it is possible to correct the DVD and CD 
data by controlling only the data received from the syndrome generator 66, with 
use of the single ECC decoder 62. The primitive polynomial P(X) is represented 
by: 

P(X)=x'W+x 3 +x 2 + 1 
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That is, the primitive polynonials for correcting the DVD and CD data 
are the same to equation (1 ), and merely, the code lengths and correction ranges 
of the DVD and CD data to be errcjr-corrected are different from each other. 
Therefore, hy simply controlling the code length and the correction range of the 
input data according to the set mude, 
aiid CD data with use of the single FCC decoder 62 



it is possible to correct errors of the DVD 



In case the DVD/CD player is 



set to the DVD mode, the descramnler 60 is 



enabled to descramble the error corrected data stored in the external memory 58 
and provide the dcscrombled output data to the ATAPI (not shown) or the AV 
decoder (not shown). 

In case the DVD/CD player in set to the CD mode, the CD audio 
processor 64 is enabled to processes the error corrected data stored in die 
external memory 58. 



[EFFECT OF THE INVENTION] 

As can be appreciated from jthe foregoing, the DVD/CD data processor 
according to the present invention includes a single ECC decoder for correcting 
both the DVD and CD data, and; a single external memory. Therefore, Ihe 
DVD/CD data processor is simple in structure, thereby resulting into a decrease 
of the manufacturing cost. 
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I . A combined DVD (Digital Video Disk)/CD (Compact disk) 

data processor, comprising: 

a PLL (Phase Locked Loop) for receiving a pulse stream input to generate 

a PIT. clock; I 

l 

a frame/ID (identification) synchronirAtion detector for latching the pulse 
stream according to said PLL clock, toj generate a symbol clock; 

a demodulator for EFM-t demodulating said pulse stream according to 
said symbol clock in a TTVD mode, and EFM demodulating said pulse stream 
according to said symbol clock in a CD mode; 

mi ECC (error checking and correction) demodulator for error-correcting 
input data according to a predetermined code length and error correction range, 
said predetermined code length and error correction range having different 
values in said DVD and CD modes; [ 

a memory for storing the demodulated data to provide said ECC 
demodulator with the demodulated data stored therein; 

a descrambler for descrambiing said error corrected data stored in said 
memory, in said DVD mode; and 

a CD audio processor for processing said error corrected data stored in 
said memory, in said CD mode. 

2. The combined DVD/CD data processor as claimed in claim 1, 
wherein said predetermined code word and correction range in said DVD mode 

are PI(182,172), PO(208,192), whelrein said predetermined code word and 

[ 

correction range in said CD mode arc C 1 (32,28), C2(28,24). 
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3. The combined DVD/CD data processor as claimed in claim % 
wherein said ECC demodulator comprises: 

a syndrome generator for receiving said demodulated data from said 
memory to generate a syndrome polynomial according to said code length and 
correction range of P1(182,172), PO(208,192) in said DVD mode, and of 
C 1(32,28), C2(28,24) in said CD mode; 

an erasure constant generator for receiving an erasure flag to generate an 
erasure constant; 

a modified syndrome calculator for receiving said syndrome polynomial 
and said erasure constant to calcuJalc a modified syndrome and generate a 
Forney syndrome polynomial and an erasure polynomial; 

a modified Euclidean algorithm for processing said Forney syndrome 
polynomial and said erasure polynomial based on a modified Euclidean 
algorithm, to generate an errata locator polynomial and an errata evaluator 
polynomial; and j 

a Chicn search and error correction circuit for correcting errors of the 
input data according tu said errata locator polynomial and said errata evaluator 
polynomial. 

[ABSTRAGTOF TIIE DISCLOSURE] 
[ABSTRACT! 

A. TECHNICAL FIELD OF THE CLAIMED INVENTION 

The present invention relates to a combined digital DVD/CD data processor, 

B. TECHNICAL SOLUTION OF THE PRESENT INVENTION 
The present invention provides a digital DVD/CD data processor 

C. SUBSTANTIAL MATTER OF THE PRESENT INVENTION 

The DVD/CD data processor includes a PLL (Phase Locked Loop) for receiving 



JLO 



a pulse stream input to generate a PLL clock; a rrame/TD synchronization 
detector for latching the pulse stream according to the PLL clock, to generate a 
symbol clock; a demodulator for demodulating ihe pulse stream according 

to the symbol clock iu a DVD mode, and EFM demodulating the pulse stream 
according to the symbol clock iu a CD mode; an ECC demodulator for error- 
correcting input data according to a predetermined code length and error 
correction range, the predetermined code length and error correction range 
having different values in the DVD and CD modes; a memory for storing the 
demodulated data to provide the ECC demodulator with the demodulated data 
stored therein; a dcscrambler for descrambling the error corrected data stored in 
the memory. In the DVD mode; and a CD audio processor for processing the 
error corrected data stored in the memory, in the CD mode. 



[REPRESENTATIVE FIGURE] 

15 Fig. 3 
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